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(54) Polymer electrolyte fuel cell stack 

(57) Disclosed is a polymer electrolyte fuel cell in- 
cluding improved separators that cause no mixing of a 
fuel gas and an oxidant gas. The polymer electrolyte fuel 
cell comprises a plurality of membrane electrode as- 
semblies and a plurality of conductive separators, 
wherein the plurality of conductive separators comprise 
at least one separator (1 0) comprising: a fuel gas inlet- 
side manifold aperture (1 2a); a fuel gas outlet-side man- 
ifold aperture (12b); a gas flow channel (24) for fuel gas 



fomied on an anode-side of the separator; an inlet-side 
through hole (25a) and an outlet-side through hole (25b) 
penetrating the separator which are fonned at an inlet- 
side end and an outlet-side end of the gas flow channel 
for fuel gas; and an inlet-side connection groove and an 
outlet-side connection groove for connecting the inlet- 
side and outlet-side through holes with the fuel gas inlet- 
side manifold aperture and the fuel gas outlet-side man- 
ifold aperture, respectively, which are fomied on a cath- 
ode-side of the separator. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a fuel cell connprising a solid polynner electrolyte used for portable power 
sources, electric vehicle power sources, domestic cogeneration systems, etc. 

[0002] A fuel cell comprising a isolid polymer electrolyte generates electric power and heat simultaneously by elec- 
trochemically reacting a fuel gas containing hydrogen and an oxidant gas containing oxygen such as air. This fuel cell 
is basically composed of a polymer electrolyte membrane for selectively transporting hydrogen Ions, and a pair of 
electrodes fomned on both surfaces of the polymer electrolyte membrane. The electrode usually comprises a catalyst 
layer which is composed mainly of carbon particles carrying a platinum group metal catalyst and a diffusion layer which 
has both gas permeability and electronic conductivity and is fomned on the outer surface of the catalyst layer 
[0003] Moreover, gaskets or gas sealing materials are arranged on the outer periphery of the electrodes with the 
polymer electrolyte membrane therebetween so as to prevent a fuel gas and an oxidant gas from leaking out or prevent 
these two kinds of gases from mixing together. The gaskets are combined integrally with the electrodes and polymer 
electrolyte membrane beforehand. This is called "MEA" (membrane electrode assembly). Disposed outside the MEA 
* are conductive separators for mechanically securing the MEA and for connecting adjacent MEAs electrically in series. 
The separators have a gas flow channel for supplying a reaction gas to the electrode surface and for removing a 
generated gas and an excess gas at a portion to come in contact with the MEA. Although the gas flow channel may 
be provided separately from the separators, grooves are usually fomned on the surfaces of the separators to serve as 
the gas' flow channel. ' ' - ■ . < , , . 

[0004] In orderto supply the gas to such grooves, it is necessary to use a piping jig, called "manifold", which branches 
but, depending on the number of the separators; Into the grooves of the respective separators from a gas supply pipe. 
This type of manifold, 'directly connecting the' gas supply pipe to the grooves of the separators, is:specificalty called 
"extemal manifold". There Is also anothertype of nhanifold, called "internal manifold", which has a mor.3 simple structure. 
In the internal manifold, the separators with the gas flow channel fomned thereon are provided with through holes, 
called "manifold aperture", which are connected to the inlet arid outlet of the gas flow channel, and the gas' is supplied 
directly from the manifold apertures. 

[0005] Since the fuel cell generates heat during operation, it needs cooling with cooling water or the like to keep 
good temperature conditions. Thus, a cooling section for flowing the cooling water therein is generally Inserted between 
the separators for every one to three cells, and'the cooling section is often fomned by providing the backside of the 
separator with a cooling water flow channel. In a general structure of the fuel cell, the MEAs, separators and cooling 
^secti6ins,'as described above, are altemately stacked to fonn a istack of 1 0 to 200 cells, and the resultant cell stack Is 
sandwiched by end plates with a cun^ent collector plate and an insulating plate interposed between the cell stack and 
each end plate" and Is tiamp'ed with clamping bolts'from both-sides. 

'[0006] ' In such a polymer electrolyte fuel ce1P, the 'separators need tc have a high conductivity, high gas tightness, 
and high con^oslon resistance to oxidation/reduction reactions of hydrogen/oxygen. For such reasons, conventional 

'separators are usually fomned from' carbon'materials such as graphite and expanded graphite, and the gas flow channel 
is formed by cutting the surface of the separator or by molding in the case of expanded graphite separator 
[0007] The fuel cell produced in the above-described manner is supplied with the fuel gas, oxidant gas and cooling 
water to exahnine the perfomiance of the fuel cell or of a unit cell of the fuel cell. 

[0008] The prior art fuel cell, comprising the-'ceil stack in' which the MEA is disposed between two conventional 
conductive separators, poses a large problem resulting from the separators. Specifically, in such a fuel cell, the gasket 
an-ahged on the' periphery of the MEA is pressed to fall into the gas flow channel of one of the two separators due to 
the clamping pressure of the fuel cell, thereby to fomn a cleairance between the gasket of the MEA and the other 
separator. Siich a clearance Is liable to occur at the ends of the gas flow channel in the vicinity of the manifold apertures. 
Through the clearance, two kinds of gases mix with each other.-resulting in deterioration of cell perfomnance. Also, the 
mixing of the gasses may cause explosion or firing, thus inviting dangerous situations. 

BRIEF SUMMAFIY OF THE INVENTION 

[0009] In view of the above problem of the prior art fuel cell, an aspect of the present invention is to provide a polymer 

lectrolyte fuel cell free from* mixing of two kinds of gases by ihriproving separators, 
[0010] Another aspect of th invention is to provide an improved separator that causes. no mixing of two kinds of 
gasses. 

[0011] The pr sent invention is characterized in that in a conductive separator, the position at which the end of a 
gas flow chann I is connect d with a manifold aperture is changed in order to prevent mixing of th gases. Ther fore, 
even if a gasket is pressed down toward the gas flow channel of the separator to form a clearance in the contacting 
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portion of the gask t of an MEA and th s parator in the vicinity of the manifold apertur in whkih a gas flows the 
same kind of gas as the gas of the manifold aperture flows through the clearance, so that the mixing of the two kinds 
of gas s does not occur In the present Invention. 

[0012] The present Invention provides a polymer electrolyte fuel cell comprising: 

* a fuel cell stack comprising a plurality of conductive separators and a plurallty of membrane electrode assemblies 
that are stacked with one of the conductive.separators interposed therebetween, each of the membrane electrode 
assemblies comprising a polymer electrolyte membrane, and an anode and a cathode sandwiching the polymer 
electrolyte membrane; 

10 a means for supplying a fuel gas to the anode; and , . .. 

a means for supplying an oxidant gas to the cathode, 

wherein the plurality of conductive separators comprise at least one separator comprising: a fuel gas inlet-side 
manifold aperture; a fuel gas outlet-side manifold aperture; a gas flow channel for supplying the fuel gas to the anode 
15 whichisformedonananode-sideoftheseparatonaninlet-sidethroughholeandanoutlet-sidethroughholepenetrating 

the separator which are fomied at an Inlet-side end and an outlet-side end of the gas flow channel for fuel gas; and 
an Inlet-side connection groove and an outlet-side connection groove for connecting the Inlet-side and outlet-side 
through holes with the fuel gas inlet-side manifold aperture and the fuel gas outlet-side manifold aperture, respectively, 
which are formed on a cathode-side of ihe. separator. . . , . 

20 [001 3] It is preferable that the membrane electrode asseijibly further comprises a gasket covering an outer penphery 
of the anode and the cathode and that the gasket comprises a fuel gas inlet-side riianifqld^apertu remand a fuel gas 
outlet-sidemanifold aperture. ; • oo-, ■ ; "^y- , ' ^c." 

[00141- While the novel features of the inventton are ^Qt forth particularty in the appended claims, t.h^ invention, botn 
as to organization and content.will be better understood. an<^ appreciated, along with other objects and features thereof, 

■ 25-. from the following detailed description taken.in conjunction with the drawings. .. . ..; 

- •BRIEF DESCRIPTION.OF THE SEVERAL VIEVyS OF THE DRAWINGS 

[0015] :-. ■■ ■>■ = •> ■■ iv, I . ■ - ' . ' :•• ■; 

30 .• ■ . v ',0:1. . ■■" ' d" . •■■ :■ 

FIG. 1 is a front view illustrating a membrane electrode assembly of,.a fuel cell.in one.embqdiment of the present 

invention. ' " : •' • ' ■ ■ . .. i ■ „ .■•- L J.' »h 

FIG. 2 is a front view illustrating a cathode-side.of a conductive separator pf a fuel, cell in ,Embp,d!ment 1 of the 

present invention. . > ■ . -. ■■ ■• • :"■ ^ 

35 FIG 3 is a front view illustrating an anode-side ofthe:Cpnductiye separator as shown.^in f:IG. 2., 

FIG. 4 is a front view illustrating a cathode^side of a cathode^TSide conduptiye separator member,of,the fuel cell in 

Embodiment 1 of the present:invention. i . . , ,.. :■• < ' ■' . ■ cr- a 

FIG 5 is a front view illustrating the backside of thecathode-side qsnducliye separator.member as shown in PIG 4. 

FIG. 6 is a front view illustrating the backside of jari anoderside. conductive separator.member of the fuel cell in 
40 Embodiment 1 of the present invention.. . - . ., • „ •-.-!■- .-, ' 

FIG 7 is afront view illusttating an anode-side of the anpde-sidS:Conduc!tive separatpr^member as shown in Pie. e. 
: FIG. 8 is a cross-sectional view, of the. vital part of a cell ,?tack-pf the fuel cell in Ernbodiment 1 of the present 

invention " •»(,?-, ' ■ ' 

FIG. 9 is a front view illustrating a cathode-side of, a qathode-side conductive separator member of a fuel cell in 
45 Embodiment 2 of, the present iiiventipn. • o ... ^ . ^ ; i cm a 

FIG 1 0 is afront view Illustrating the bapkslde.of thecathpde-slde conductive separator member as shown in fig 9. 
FIG. 11 is a front' view illustrating the backside pf an anode-side.conductive separator rnember of the fuel cell in 
Embodiment2 ofthe present invention.. V' . ■ ^• • . , . v • . ; . 

FIG. 1 2 is a front view illustrating an anode-side of the anode-side conductive separator member as shown in h IG, 

so 11 ' ' • * ' ' ■ ; 

FIG. 13 is a cross-sectional view of the vital part of a cell stack of the fuel cell in Embodiment 2 of the present 

FIG.^fris a cross-s clional-view of th vital .part'of.a.c^ll stack of a prior art fu 1 c' II comprising conventional 
separators. ... . , \' n ^ uV.jc/, rj r- - • 

55 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0016] The present invention provides a polymerelectrolyte fuel cell comprising a plurality of conducive separators 
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and a plurality of membrane electrode assemblies, wherein the plurality of conductive separators comprise at least 
one separator comprising: a fuel gas inlet-side manifold aperture; a fuel gas outlet-side manifold aperture; a gas flow 
channel for supplying the fuel gas to the anode which is fonned on an anode-side of the separator; an Inlet-side through 
hole and an outlet-side through hole p netrating the separator which are fonned at an inlet-side nd and an outlet- 
side end of the gas flow channel for fuel gas; and an inlet-side connection groove and an outlet-side connection groove 
for connecting the inlet-side and outlet-side through holes with the.fuel gas inlet-side manifold aperture and the fuel 
gas outlet-side manifold aperture, respectively, which are fomied on a cathode-side of the separator 
[0017] In a preferred mode of the conductive separator, the at least one separator further comprises: an oxidant gas 
inlet-side manifold aperture; an oxidant gas outlet-side manifold aperture; a gas flow channel for supplying the oxidant 
gas to the cathode which Is fomied on the cathode-side; an inlet-side through hole and an outlet-side through hole 
penetrating the separator which are fonned at an Inlet-side end and an outlet-side end of the gas flow channel for 
oxidant gas; arid an inlet-side connection groove and an outlet-side connection groove for connecting the inlet-side 
and outlet-side through holes with the oxidant gas inlet-side manifold aperture and the oxidant gas outlet-side manifold 
aperture, respectively, which are fonned on the anode-side. 

[0018] In another prefen-ed mode of the conductive separator, the at least one separator further comprises a cooling 
water inlet-side manifold aperture and a cooling water outlet-side manifold aperture, 

the plurality of conductive separators comprise a combination of two separator members consisting of an anode- 
side separator rnember and a cathode-side separator member, each separator member comprising at least a fuel gas 
Inlet-side manifold aperture; a fuel gas outlet-side manifold aperture, a cooling water inlet-slde manifold aperture, and 
a cooling water outlet-side manifold aperture, the two separator members being combined in such a manner that their 
backsides are in contact with each other, - . 

the anode-side separator member further comprisesi^a-gas flow channel for supplying the fuel gas to the anode 
which is fonned on an anode-side of the anode-side separator member; an inlet-side through hole and an outlet-side 
through' hole penetrating the anode-side separatormember which are fonned at an Inlet-slde end and an outlet-side 
end of the gas flow channel; and an inlet-side connection groove and an outlet-side connection groove for connecting 
the inlet-side and outlet-side through holes with the fuel gas inlet-side manifold aperture and the fuel gas outlet-side 
rnanifold aperture, respectively, which* are f briried on the backside of the anode-side separator rnember, 

at least one of the-two separator membWs has, on the backside thereof, acoolmg water flow channel commu- 
nicating'with the- cooling water inlet-slde manifold aperture and the cooling water outlet-side manifold aperture such 
tharthe cooling water flow'chahnel is forrned between the two separator members, and 

^the respective manifold apertures of the at least one separator communicate with the corresponding manifold 
aperttiresot each of the two separator members. ' ! • 

[0019] In still another preferred mode of the conductive separator, the at least one separator further comprises an 
oxidant gas inlet-side manifold aperture and an oxidant gas outlet-side manifold aperture, 

the two separator members further comprise an oxidant gas inlet-side manifold aperture and an oxidant gas 
outlet-side* niahifold aperture, . - - * ' " < ; : 

* the cathode-3i~de separator member further comprises: a gas flow channel for supplying the oxidant gas to the 
cathode whicit is-formed on a cathode-side of the cathode-side separator member; an inlet-side through hole and an 
outlet-side through hole penetrating the cathode-side separator member which are fonned at an inlet-side end and an 
outlet-side end of the gas flow channel; and an Inlet-side connection groove and an outlet-side connection groove for 
connecting the inlet-side and outlet-side through holes with the oxidant gas inlet-side manifold aperture and the oxidant 
gas outlet-side manifold aperture, respectively, which are fonned on the backside of the cathode-side separator mem- 
ber, and ' ' • . . ' - ; - > , , 

the respective oxidant gas manifold apertures^of the at least one separator communicate with the corresponding 
oxidant gas manifold apertures of each of the two separator members. 

[0020] In another' preferred mode of the conductive separatoi^, the at least one separator further comprises a cooling 
water inlet-side rnanifold aperture and a cbolirig water outlet-side:manifold aperture,' • • 

the plurality of conductive isepa'ratdrs comprise a combination of two separator members consisting of an anode- 
side separator member arid a cathode-side separator member, each separator inember coniprising at least a fuel gas 
inlet-side rnanifold ape^^ outlet-sides manifold aperture, a cooling water in leS-side manifold aperture, and 

a 'cooling water outlet-side manifold iapertu re,' the two separator members being combined in such a manner that their 
backsides are in contact with each other, - ■ ■ y ' : > ^- - . . - - 

the anode-side separator member further comprises: a gas flow chann I for supplying th fuel gas to the anode 
which is fonned on an' anode-side of the ahode-side sejDarator member; and ah inlet-side through hole and an outlet- 
sid^ through hole for fuel gas p netrating the ianode-side iseparator member which are forrned at an inlet-sid nd and 
an outlet-side end of the gas flow chanriei, ' . ' . . - 

the cathode-side separator member further comprises: an inlet-side through hole and an outlet-side through hole 
for fuel gas communicating with the inlet-side and outlet-side through holes for fuel gas of the anode-side separator 
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member and an inlet-side connection groov . and an outlet-side connection groove tor connecting th inlet-side and 
outlet-side through holes forfuel gas of the cathod -side separator member yyith the fuel gas inlet-s.d manifold aperture 
and the fuel gas outlet-side manifold aperture, respectively, which are fomied on a cathode-side of the cathode-side 

separator member. „ 

5 at least one of the two separator members has. on the backside thereof, a cooling water flow channel commu- 

nicating with the cooling water inlet-side manifold aperture and the cooling water outlet-side manifold aperture such 
thatthecooling water flow channel is formed between the two separator members, and 

the respective manifold apertures of the at least one separator communicate with the corresponding manifold 
apertures of each of the two separator members. 
10 [0021] In still another preferred mode of the conductive separator, the at least one separator further comprises an 
oxidant gas inlet-side manifold aperture and an oxidant gas outlet-side manifold aperture. - 

the two separator members further comprise an oxidant gas inlet-side manifold aperture and an oxidant gas 

outlet-side manifold aperture. • ■ , . .u vi ♦ th» 

the cathode-side separator member further comprises: a gas flow channel for supplying the oxidant gas to the 
15 cathode which is fomied on the cathode-side; and an inlet-side through, hole and an outlet-side through hole for oxidant 
gas penetrating the cathode-side separator member which are fomied at an inlet-side end and an outlet-side end of 

the gas flow channel, ' . . ^ ... u 

the anode-side separator member further comprises; an, inlet^side through hole and an outlet-side through hole 
tor oxidant gas communicating with the inlei-side and outlet-side, through holes for oxidant gas of the cathode-si-e 
20 separator member; and an inlet-side connection groove and an outlet-side connection growe for connecting the inlet- 
side and outlet-side through holes for oxidant gas of the anode-side-separatpr member with the oxidant gas inlet-s.de 
manifold apertureand the oxidant gas outlet-side rrianifpld aperture, respectively..which areformed on the anode;side, 

^"'^ , the.rcspective oxidant gas maniifold apertures otthe at least one separator communicate with the corresponding 
25 oxidant gas manifold apertures of each of tlje -two separator members. ,. . , - •. ;. 

[00221 ■ Itispr6ferablethatthemembrane.,electrode,assemblyfurthercomp,risesagasketcov9nnganout6rperiph ry 
■ of the anode and the cathode. andthatthegask,etcpmpris,esa,fuelgas,inle.t-side,manifoldaperture,afuelgasoutlet^ 
. side manifold aperture, an oxidant gas Inlet-side manifoldi aperture, an, oxidant gas outlet-side manifold aperture, a 
cooling water-inlet-side manifold apertur?.; ai^d a cooling, water outlet-side manifold aperture, the respective manifold 
30 apertures of the gasket communicating with the corresponding manifold apertures of each of the two separator mem- 

bers. ' - \ ' -i.' ' = ' - ■ L 

[0023] In the following, embodiments of the present invention will be described with reference to-drawings. 
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Embodiment 1 



[0024] FIG 1 Is a front view iilustrating a membrane electrode assembly (hereinafter referred to as- MEA). An MEA 
6 comprises a polymer electrolyte membrane, a cathode and an anode sandwiching the electrolyte menribrane, and a 
gasket that is bonded to the periphery of the cathode and anode so as to cpver exposed portions of the electrolyte 
membrane. In FIG. 1 , numeral 4 represents an electrode portion, specifically an anode in this case (the backside of 
40 the electrode portion 4 is a cathode), and riymeral 5 is,a gasket portion. » . ' 

[00251 FIGS 2 and 3 illustrate a conduetiveseparator in accordance with ojie embodiment of the present invention. 
[00261 A separator 1 0 has. on the periphery corresponding to.the gasket portion 5 of the.MEA 6. an oxidant gas inlet- 
side manifold aperture 11a. an oxidant gas outlet-side manifold aperture 11b. a fuel gas Inlet-side manifold aperture 
. 1 2a, a fuel gas outiet.side manifold aperture.1 2b. a cooling water inlet-side manifold aperture 1 3a, and a cooling water 
45 outlet-Side manifold aperture 13b. : , . y.\. e : • ' 

[00271 The separator 1 0 also has. on a cathode-side, a plurality of gas flow channels 1 4 which are linear ar^d parallel 
to each other for supplying an oxidant,gas to a.cath.ojle and has, on an anode-side, a plurality of parallel gas flow 
channels 24 for supplying a fuel g^s to an ano.d,e= Thegas/flow channels 24 have a serpentine shape that is a connbi- 
nation of straightJinesandturns. In FIGs,,2 and,9.the.p,ortipninsid^ 
so . line are to corae.te^ontact,with the electrode, portioa^iand the gasket portion §,of the MEA 6. respectively 

[0028] The erids of the gas flow channels 1.4 for.oxidant-gas .are. located at portions of the separator 10 to com in 
contact wrth the gasket portion 5 and have through holes 15a and ,15b. In order to connect the through holes 15a and 
. i5bwiththeinlet-sidemanifoldapertur6l1aandlh. outlet-Sid manifoldap rture lib. respectively. conn ctiongrooves 
1 6a and 1 6b ar provided on the oth r sId of th, ,s. B%Taiq0 0, i.e., on th anode-side of the separator 10. 
55 [0029] Similarly, the ends of the gas fl w channels 24forfu 1 gasare located at portions of the separator 10 to corne 
in contact with the gasket portion 5 and have through holes 25a and 25b. In order to connect the through holes 25a 
and 25b with the inlet-side manifold apertur 12a and the outlet-side manifold ap rture 12b, resp ctively. connection 
grooves 26a and 26b are provided on the cathode-side of the separator. , . . 
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- [0030] . FIG. 8 is a cross-sectional view of the vital part of a cell stack in which the M EAs are stacked with the separator 
10 interposed therebetween. . . 

[0031] The oxidant gas supplied to the ihlet-side manifold aperture 11a passes through th connection grooves 16a 
fomned on the anode-side of the separator 10 and the through holes 15a penetrating the separator 10 and reaches 
the gas flow channels 14 formed on the cathode-side to be supplied to the cathode. An excessive gas and a gas 
generated by the electrode reaction pass from the gas flow channels 14 through the through holes 15b penetrating 
the separator 1 0 and the connection grooves 1 6b formed on the anode-side and reach the outlet-side manifold aperture 
lib to be discharged. 

[0032] The fuel gas supplied to the inlet-side manifold aperture 12a passes through the connection grooves 26a 
f ornned on the cathode-side of the separator 1 0 and the through holes 25a penetrating the separator 1 0 and reaches 
the gas flow channels 24 formed on the anode-side to be supplied to the anode. An excessive gas and a gas generated 
by the electrode reaction pass from the gas flow channels 24 through the through holes 25b penetrating the separator 
1 0. and the connection grooves 26b fomned on the cathode-side and reach the outlet-side manifold aperture 1 2b to be 
discharged. 

[0033] FIGs. 4 and 5 illustrate a cathode-side conductive separator member having cooling water flow channels 
fomned on the backside thereof, and FIGs. 6 and 7 illustrate an anode-side conductive separator member having 
cooling water flow channels fomned on the backside thereof. 

[0034] A cathode-side conductive separator member 40 has an oxidant gas inlet-side manifold aperture 41a. an 
, oxidant gas outlet-side rhahlfold aperture 41 b, a fuel gas Inlet-side manifold aperture 42a, a fuel gas outlet-side manifold 
,,^apjertur;e 42t?, a cooling water inlet-side rnan if old aperture 43a, and a cooling water outlet-side manifold aperture 43b. 
[0035] The separator member 40 also has, on a cathode-side thereof, a plurality of gas flow channels 44 for oxidant 
gas, and has through holes 45a and 45b fomned at the ends of the gas flow channels 44. In orderto connect the through 
holes 45a and 45b with the Inlet-side manifold aperture 41a and the outlet-side manifold aperture 41b, respectively, 
connection grooves 46a and 46b are provided on the backside of the separator member 40.' ' 
,[0036] The structure of the separator member 40 is the same as that of the separator 10 except that the separator 
member 40 has cooling water flow channels 47, of which ends directly communicate with the ihliet-side manifold aperture 
43a and .the outlet-side rnanifold aperture; 43b, instead of the gas flow channels for fuel g^s, 
[0037] , An,anode7Side conductive separator member 50 has an oxidant gas In let-side man if bid aperture 51a, an 
oxidant gas outlet-side manifold aperture 51 b, a fuel gas inlet-side manifold aperture 52k, a fuel gas outlet-side manifold 
aperture 62b, a cooling water inlet-side rnanifold aperture 53a, and a cooling water outlet-side manifold aperture 53b. 
[Q03W The anoderside.cbnductive separator mennber 50 has, on ah anode side thei-eof , a plurality of gas flow chan- 
..nels,54,f9rfuel gas.^nd has through holes 55a and 55b fomned' at the ends of the gas flow channels 54, In orderto 
cpnnect the through holes 55a* arid' 55b vi^ith the ihiet-slde nianifold aperture 52a and the outlet-side manifold aperture 
52b, respectively, connection grooves 56a and 56b are provided oh the backside of the separator member 50. 
, [0039] The separator member SQ also has, qathb backside thereof! cooling water flow channels 57, of which ends 
. directly communicate.with the1'nlet-side^ mahlfold aperture 53a and the outlet-side manifold aperture 53b. 
[0040] The cathode-side separatoKrrfember 46 and the anode-side separator member 60, combined to each other 
with their backsides having the cooling water flow channels 47 and 57 in contact with' each other, are inserted between 
the MEAs. FIG. 8 is a cross-sectional view of a cell stack in which the combination of the cathode-side separator 
-member 40 and ano^e.-side separator member 50 is alternately inserted with the separator 10 between the MEAs. 
[OO4I] The oxidant gas supplied to the inlet-side manifold apertures 41a and 51a passes through the connection 
grooves 46a fomned on the backside of the cathode-side separator mennber 40 and the through holes 45a and reaches 
the gas flow channels 44 to be supplied to the cathode. An excessive gas and a generated gas pass from the gas flow 
channels 44 through the through holes 45b and the connection grooves 46b and reach the outlet-side manifold apertu re 
41 b,to be discharged.,, / \ 

[0042] Simllariy, the fuel gas supplied to the Inlet-side manifold aperture 42a'and 52a passes through the connection 
. grooves 56a formed.on the backside of the anode^side separator member 60 and the tfirbugh holes 55a and reaches 
the.gas.flow channels 54 to be supplied to the anode. An excessive gas and a generated gas jpass from the gas flow 
. channe|te^4 through the through holes ,55b and the connection gfo'oves 56b and rekch the outlet-side manifold aperture 
52b to be discharged. / , ' . ^ , • ■ - ,> .i ..., 

[0043] The cooling water supplied to the inlet-side manifold apertures'" 43a and 53a passes through the serpentine 
cooling water flow channels 47 "and 57 and is discharged from the outlet-side manifold ajD rtures 43b and 53b. In this 
mann r, the cooling water cools fuel cells.frpm the backsides of th cathode-side separator m mber 40 and anode- 
side separator member 50. 

[0044] For cooling the cells, water Is generally and cohv 'niently used, but an antifre^zing solution such as ethyl ne 
glycol nnay be used. . ' = 

[0045] FIG. 14isacross-sectional view of the vital part'of a cell stack comprising conv htional separators 100. The 
separator 100 has, on a cathode side thereof, a gas flow channel for oxidant gas 104 communicating with an oxidant 
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gas manifold aperture 111 and has. on an anode side thereof, agas flow channel.for fuel 

a fuel gas manifold aperture. When the cell stack is clamped in the stacking direction of unrt ceNs. a Sasket 5 of an 
MEA 6 may be pressed to fall into the channel 104 in the vicinity of the mantfold aperture 111 due to ^I^amp "9 
pressure. In this case, the gasket 5 and an adjoining portion of an electrode portion 4 become d *o"J^ed toward he 
channel 104 as shown by the dotted line of FIG. 14. thereby creating a clearance 7 on the anode side b tween the 
defoled electrode portion 4" and gasket 5' and the adjoining separator 100. In the event that the clearance 7 com_ 
municates with the gas flow channel for fuel gas 114. the fuel gas is mixed with the oxidant gas from the manifold 

[0046r rrthe contrary, in the present invention, the gas flow channel for oxidant gas 14 of the separator 1 0 wrnrnu- 
nicates with the manifold aperture 11a through the through hole 15a and the connection 9^°^ ^/J^^^f .^^^ 
anode-side, as shown in FIG. 8. Even if the MEA is pressed down into the gas flow channel 14 the gasket 5 of the 
MEA is received by the portion of the separator 1 0 without any channel or groove between the through hole 15a and 
the manifold aperture11a.Thus.thegasket5doesnotfall into the gas flow channelfor oxidant gas14on^^^^^ 
side of the separator 10 in the vicinity of the manifold aperture 11a. so that such a clearance as to connect the gas 
flow channel for fuel gas 24 with the oxidant gas manifold aperture 11a is not created on the anode side be^«een the 
aasket and the adjoining separator. Further, if another gasket falls into the adjoining connection groove 16a conamu- 
Sg wftl^ the oxldan?gas manifold aperture 11a to torn, a clearance on the cathode side between the gasket and 
tTeldjoirg separator member 40. the clearance cornmunicates with the oxidant gas mangold aperture or gas flow 
channel for oxidant gas, so that no mixing of the oxidant gas with the fuel gas_occurs „.«.^hannel the 

[0047]. Although the above paragraph, described the case of the gasket falling into, the oxidant gas channe^ he 
present invention causes no mixing cftHe oxidant gas with thefuel gas also in the case of th^ gasket falling into the 
fuel gas channel. J - - i , . . • - . j: ' *" . : . 

Ennbodiment2 . . , , ■ .... s- . - 

[00481* ' The following wiH describe another em^odimen(of the cathode-side and anode-side separ^or members with 

cooling water flow .channels. , . , ^ ; - . . - r « -u---, i- 

r00491 FIGs 9 and 10 illustrate a cathbde-side conductive separator member haying cooling water flow chann is 
fomied oil the backside thereof, and FIGs.; 11 and ISjIlustrafe arfahode-side conductive separator men*er having 
30 ■ cooling water flow channels fpmied on t.h"ebac,te^^ sy, , »^,^4.=.r;i»rt„ro ri a an 

[00501 A cathode-side conductive separator niember 60 has an oxidant gas '"'f ^^.'^l^ '^f^^f^^.Sj"^^^^ 
oxidaJtgasoutlet-sidemanifolciaperture61.b.:afuelga> 

aperture 62b, a cooling water inlet-side manifold aperture 63a. and a .coo mg'v.yer f .^^^Sf g.^^^^^^^^^ 
[0051] Theseparatormember60-alsohas.9nacath9desidetherebf.a^luralityofgasflo^^ 
35 gas. and has through holes 65a and 65b fdmieil at-the, ends of th^^^^^^ 

further has through holes 95a and 95b forfuel gas . conhmunicating^with through holes for uel Qa^.^Sa ^nd 75b re- 
spectively, of an anode-side separator member 70 that will be tobed later. In drdertb connect the J^ugh hejes 
SaandLforfuelgaswiththejuelgasinleVsidemanrfqldape^^^ 
62b, respectively, the separator membW 60 still furttier has cbnn^^^^^^^ 

[0052] TheseparatoVmembereohas.on.thebacKsidethefebf.s^^^^ 

inlet-side end and outlet-side end corfimunicate-wlth the, inlet-side manifold aperture 6^arand the outlet-s.de manifold 

KS'lST^onducn.,,:^^ a^xidant ga. inlet:% manif^^ ff^I^Z 

45 Ldantgasoutlet-sidemanifoldaperture71b.afuelgaslnlet--sldemahifoldaperture720^^^^^^ 

aperture 72b a cooling water Inlet-slde manifold aperture,73a, and a cooling water outlet-side manifold aperture 73b. 

S The a„Se:4 conductive separator member Vd aiso .h.ai, on an ^node side thereof a plural.^ 0^^^^^^^^ 

channels 74 for fuel gas. and, has tWough holes for fu,e gK75a and 75bfpnmed at the ends 0 the 

74 The separator men*er 70 further has through hol^ for o^^^^^^^^^^ 
so holes for oxidant gas 6^5a and 65B. re^ectiv4. of the '^fhode-sid.- separator mem^ '°TlZZ6^xZs 

through holes for.oxidant gas 85a and 85b vyith the,oxidant gas inlet-side manifold aperture 7ta and the ox.dan gas 

• outleJsideinVanifolil aperture 71b. respecti^^ 

qas 86a arid 86b'on the anode side. , - ,! « i^-t-? 

raOSBl The separator memberVohas. onth backsid thereof , serpentine cooling water flow chann "s 77. of which 
55 inlet-slde ndand. utiet-sid end communicate with th inlet-side manifold aperture 73a and the ou«et-s^ manifold 

Kr The <!afh?deSe separator member 60 and the anode-sid separator member 70 combined t ach other 
with their backsides having the cooling water flow channels 67 and 77 in contact wrth each other, are inserted between 
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the MEAs. FIG. 13 is a cro^s-sectional view of a cell stack In which the combination of the cathode-side separator 
memb rSOandanod -side separator member 70 is atternat ly Inserted with the separator 10 between the MEAs. 
[0057] \ The oxidant gas supplied to the inlet-side manifold apertures 61a and 71a passes through the connection 
grooves 86a formed on the anode-side of the anode-side separator member 70 and the through holes 85a and 65a 
5 and reaches the gas flow channels 64 to be supplied to the cathode. An excessive gas and a generated gas pass from 
the gas flow channels 64 through the through holes 65b and 85b and the connection grooves 86b and reach the outlet- 
side manifold aperture 71 b to be discharged. 

[0058] Similarly, the fuel gas supplied to the inlet-side manifold aperture 62a of the cathode-side separator member 
60 passes through the connection grooves 96a and the through holes 95a and 75a and reaches the gas flow channels 
10 74 formed on the anode-side of the anode-side separator member 70 to be supplied to the anode. An excessive gas 
and a generated gas pass from the gas flow channels 74 through the through holes 75b and 95b and the connection 
grooves 96b and reach the outlet-side manifold aperture 62b to be discharged. 

[0059] The cooling water supplied to the inlet-side manifold apertures 63a and 73a passes through the serpentine 
cooling water channels 67 and 77 and is discharged from the outlet-side manifold apertures 63b and 73b. In this 
15 manner, the cooling water cools fuel cells from the backsides of the cathode-side separator member 60 and anode- 
side separator member 70. 

[0060] As in the foregoing embodiment, It Is clear that a cross leak of the fuel gas and the oxidant gas does not occur 
also In this embodiment using the combination of the cathode-side separator member 60 and anode-side separator 
member 70 for forming cooling water flow channels. 
20 [0061] Although the cooling water flow channels were formed on opposing sides of two separator members in the 
foregoing embodiments, they may be fomried only on one separator member. 

[0062] As described above,- in a fuel cell in which conductive separators and MEAs are laminated, the present in- 
vention can prevent a crossileak of two different gases from occun-ing at edges of the contacting portion of the con- 
ductive separator and the gasket of the MEA in the vicinity of a manifold aperture. 
25 [0063] In the above-described embodiments, a plurality of parallel gas flow channels for supplying the oxidant gas 
or the fuel gas were fomied, but just one gas flow channel may be fonned. Similarly, this applies to the number of 
cooling water flow channel. In the case of one gas flow channel, the number of inlet-side through hole, outlet-side 
through hole, inlet-side connection groove and outlet-side connection groove may be just one. 
[0064] In the embodiments, orie gasket covered both sides of the electrolyte membrane exposed to outside, but two 
■ 30 ■ gaskets may be used to cover each side of the electrolyte membrane exposed to outside. 
■' [0065]' 'In the following, examples of the presentinvention will b^ 

Example'l- ^ - - " . i . r 

55 - [0066] A conductive carbon powder having an, average particle size of 30 .nm (Ketgenblack EC, manufactured by 
Akzoch imie in Holland) was allowed to carry platinum partbles having an average particle size of about 30 A in a weight 
ratio of 75:25, which gave an electrode catalyst powder. A dispersion of this catalyst powder in isopropanol was mixed 
with a dispersion of perf luorocarbon sulfonic acid powder in ethyl alcohol represented by the following chemical formula 
• ^ to prepare a paste. This paste was printed on one side of a 250 ^m thick cariDon fiber nonwoven fabric by screen 
40 printing to fonn an electrode catalyst layer. The electrode catalyst layer was fomied so as to contain 0.5 mg/cnfi 
platinum and 1 .2 mg/cm2 perfluorocarbon sulfonic acid. In this manner, by fomning the catalyst layer on the cariDon 
fiber non-woven fabric serving as a diffusion layer, cathodes and anodes having the same structure were produced. 
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Wherein rrt=1,tn = 2,x = 5t0'1 3.5. andy = 1 000. . • ^ „, = 

. [00671 A cathode and an anode thus produced wererbonded, by hot.pressing. lo both sides of the center part of a 
hydrogen-ion conductive polymer electrolyte membrane having an area slightly largerthan thatof th.e glectrode in such 
a manner that each of the printed catalyst layers,of the.e)ectr«)des was in contact with the electrolyte mem^)rane. This 
gave an MEA (membrane electrode assembly). The proton conductive polymer electrolyte membrane used in this 
example was a 25 urn thick thin film of perfluorocarbon sulfonic acid represented by the above-mentioned chemical 
fomiula wherein m = 2 in this case. The structure of this MEA is shown in FIG. 1 . in which numeral 6 ^^sents the 
M EA. numeral 4 the electrode portion, and numeral 5 the gasket portion arranged on the outerperipheiy of the electrode 

(00681 In this example, a polymer electrolyte fuel cell as shown in FIG^a was asse^nbled using the separators 10, 
40 and 50 as shown in FlGs. 2 to 7. > ' < i .- .' . > i. -. . ~ .... • „ 

[0069] These separators were produced by processing a plate of, [sotrpplc graphite haying a thickness of 2 mm a 
height of 130 mm and a width of 260 mm with the following specification?. The gas flow channels for oxidant gas 14 
and 44 were fomied to have a width of about 2 mm and a pitch of 2.9:mm in .a 20.cm -x 9 cm area at the^center of a 
cathode-side of the graphite plate. Similarly, the gas flow, .channels for fuel gas 24 and 54 were fomied^to have a 
serpentine shape with the same width and pitch on an anode-side of the plate. The cooling water flow channels 47 
and 57 were produced to have a width of about 2 mm and a pitch of 2.9 mm. 

[00701 In the separator 1 0. the cathode-side gas flowchannels 14 and anode-side gas flow channels 24 were fomied 
with their center lines of the linear part exactly corresponding to each other, In order to prevent excessive shearing 
force from being applied to the electrodes. Also, the combination of the separator members 40 and 50 was insert d 
everv two unit cells to provide the polymer electrolyte fuel cell with cooling sections for flowing cooling water ther in. 
For forming the cooling sections, two kinds of the separator members 40 and 50 having cooling water flow chann Is 
were bonded to each other with a sealant (#1211 , Liquid Gasket of Solventless Silicon & Sag Type. manufactured by 
Throe Bond Co., Ltd) in such a manner that their sides having the cooling water flow channels faced each other. With 
regard to the gas tightness, the gask t bonded to the MEA was used to air-tightly seal the combination of the separator 
andth MEA,whll6the8 alant. #1211. was used to air-tightly seal the combination of twos paratormemb rs 
[00711 The MEAs thus produced were stack dwithth above-described separators interpos d therebetween to fomn 
a stack of 50 cells, and th resultant c 11 stack was clamped wrth current collector plates, insulating plates and stainl ss 
steel end plates, using clamping rods with a pr ssure of 1 0 kgf/cm2. , ^ ^ ^ k, .^iMi^rt 

[00721 While the resultant polymer electrolyte fu I cell fthisexampi was held at 85 -C. a hydrogen gas humidified 
and heated to have a dew point of 83 »C was supplied to the anode and air humidified and heated to have a dew point 
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of 78 **C was supplied to the cathode; TabI " 1 shows th^ results of cell xamination. Changes in cell voltage with a 
curr nt of 36A, 90A" and 1 26A are shown in T^ble 1 . indicating that the polymer lectrolyte fuel cell of this example is 
practically effective although the deterioration*6f the voltage increas s with increasing current. 



Table 1 



^"^^^^^Operating time 
^""^^ (hour) 
Ciirrent (A) 


10 


1000 


2000 


3000 


36 


36V 


33V 


32V 


31V 


90 


34V 


31V 


29V 


27V 


126 


31V 


27V 


26V 


25V 



Example 2 

[0073] In this example, ayolymer electrolyte fuel cfell was assembled in the same rrianner as in Example 1 except 
for the use of the combination of the sepafator^members" 60 and 70 for fonnihg cooling water flow channels. While this 
polymer electrolyte fuel cell was held at 75 ^C, a hydrogen gas" humidified and heated to have a dew point of 70 *C 
was supplied to the anode and air humidified and heated to have a'dew^ point of 65 was supplied to the cathode. 
The results indicate that the fuel cell of this example has almost the same perfomiance as that of Example 1 . 
[0P74] As described above, in a fuel cell in which conductive separators and MEAs are laminated, the present in- 
vention can prevent a cross leak of two differ^ht'gases from occun-lng at edges of the'contacting portion of the con- 
ductive separator and the gasket of the MEA in the vicinity o 

[0075] Although the present invention has' been described In temis of the presently preferred embodiments, It is to 
be understood that such disclosure Is not to be interpreted as limiting. Various alterations and modifications will no 
doybt become apparent to those skille^ in the'art to which the present invention pertains, after having read the above 
disclps^re. Acbordingly, it is intendetl that the appended claims be Interpreted as covering all alterations and modifi- 
catjpns'as fair within the true spirited • - 

Claims • . ..... ^ , ...... - . . 

1. A polymer electrolyte fuel cell cornprising: , ' ' 

a fuel cell stack comprising a plurality of conductive separators and a plurality of membrane electrode assem- 
. blies that are stacked with one of said conductiveseparators interposedtherebetween, each of said membrane 
electrode assemblies comprising a polyhrier electrolyte membrane' and an anode and a cathode sandwiching 
said polymer electrolyte membrane; . , 

a means for supplying a fuel gas to skid ano 
a means for supplying an.oxidant gas to said' cathode, - - ■ 

vvhefeih said plurality of conductive sefDaratorjs comprise at least one separator comprising: a fuel gas Inlet- 
. side man ifojd aperture; a fuel gas outlet-side manifold' aperture; a gas flow channel for supplying the fuel gas to 
>aid ahode'which is foiWied on an^^^ Inlet-side through hole and an outlet-side through 

, hole iaerietratingthesepafrat^or^w^ and an outlet-side eVid of said gas flow channel 

for fuel gas; and an inlet-side connection groove and an outlet-side connection groove'for connecting said inlet- 
side anci outlet-side through holes with said fuel gas inlet-side manifold aperture and said fuel gas outlet-side 
, manifold ap rture, respectively, which are fomned oh a cathode-side of the separator. 

2. The polym r electrolyte fuel cell In accordanc with claim 1 , wherein said at least one separator further comprises: 
an oxidant gas inlet-side manifold apertbr^; an oxidant gas out! t-side manifold aperture; a gas flow channel for 
supplying the oxidant gas to said cathode Which is formed on said cathod -side; an Inlet-side through hole and an 
outlet-side through hole penetrating the separator which are fomned at an inlet-side end and an outlet-side end of 
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said gas flow channel for oxidant gas; and an inlet-side connection groove and an, outlet-side conn ctiqn groove 
for connecting said inlet-side and outlet-side through.hol s with said oxidant gas inlet-side manrfold. aperture and 
said oxidant gas outlet-side manifold apertur , resp ctively, which are fomied on said anode-side. 

3. The polymer electrolyte fuel cell in accordance with claim 1, ^ „ 
wherein said at least one separator further comprises a cooling water inlet-s.de manifold aperture and a 

cooling water outlet-side manifold aperture, . u «»„^i»ti„„ «f =n 

said plurality of conductive separators comprise a combination of two separator members conseting of an 
anode-side separator member and a cathode-side separator member, each separator member comprising at least 
a fuel gas inlet-side manifold aperture, a fuel gas outlet-side manifold aperture, a cooling water inlet-s.de manifold 
aperture, and a cooling water outlet-side manifold aperture, said two separator members being combined in such 

a manner that their backsides are in contact with each other, ■ c=,iH 

said anode-side separator member further comprises: a gas flow channel for supplying the fuel gas to said 
anode which is fomied on an anode-side of the anode-side separator member; an inlet-side through hole and an 
outlet-side through hole penetrating the anode-side separator member whteh are fomned at an inlet-side end and 
an outlet-side end of said gas flow channel; and an Inlet-side connection groove and an outlet-side connection 
.. qroove for connecting said inlet-side and outlet-side through holes with said fuel gas Inlet-side manifold aperture 
and said fuel gas outlet-side manifold aperture, respectively, which are fomned on the backside of the anode-side 

separalom^ernbei,^^ said two separator members has, on the backside thereof, a cooling water flow channel 
communicating with said cooling water inlet-side manifold aperture and said cooling water outlet-^s.cle manifold 
aperture such that the cooling waterflowchannel is fomned between said two separator members, and . 

: , said respective manifold apertures of said at least one separator communicate with said con-espopdmg man- 
ifold apertures of eachof said two.separator members. 

4. The poiymerelectrolyteifuel cell in accordance with claims, ' - • „ ,^ * ^ ^'^^r. 
wherein said at least , one separator further.comprisGs an oxldant.gas irilet-side manifold aperture and an 

oxidant qas outlet-side manifold aperture, . .. ,. , .. . 

said two separator members^ further comprise an oxidant gas inlet-side manifold aperture and an oxidant 

30 . gas outlet-side manifold aperture,.. . . . i c r. - r,. - „. ■ij"v„,„„-,„ 

■ said cathode-side separator member further comprises: a.gas flow channel for supplying the ox^iant gas o 
. said cathode which is formed on e cathode^side pl.the ckthode-side, separator member; Inlet-SKl^through hole 
and an outlet-side through hole penetrkting the cathode-sidb separator member which are ^" '"f r^''^ 

end and an outlet-side end of said gas flow channel; and an inlet-side connection groove and an outlet-side con- 
35 nectiongrooveforconnectingsaidinlet-sideandoutlet-sidethroughholeswithsaidoxidantgasinlet-sidem^^^^^^ 
aperture and said oxidant gas outlet-side manifold aperture, respectively, which are fomied on the backside of the 
cathode-side separator member, and . 

said respective oxidant gas manifold apertures of said at least one separator communicate with said corre- 
sponding oxidant gas manifold apertures of each of said two separator members. 

. The polymer electrolyte fuel cell in accordance with claim 1, , ■ ./.^ o„h 

wherein s'aid at least one separator further comprises a cooling water mlet-side manifold aperture and a 
cooling water outlet-side manifold aperture, _,„,i„^^f»„ 
said plurality of conductive separators comprise.a.combination of two separator members conssting e)f an 
anode-sldeseparatormemberandacathode-sldesep^tormeipbeneachseparatormembercomprte^^^ 
a fuel gas inlet-side manifold aperture, a fuel gas outlet-side manifold aperture, a cooling water Inlet-side manifold 
. aperture, and a cooling water .o.Mtlet-side rnanifold aperture, said two separator members being combined in such 
a manner that their,bacteides ,ar^in.contact;with,^^^^ . . . _ .. ; , ;, .v ■ .■ . 

. said anode-side'separator: member fMrther„(;omprijes: a gas flow! channel, for supplying.the fuel gas to said 
50 anodewhichis:^.m,edonananoder8ldeofthea^^^^ 

an outlet-sid,ethro.ugh hole for f Delias penetra|ti/igthiari9de-side separator member whic^ are fomned at an inlet- 
side end and an outlet-side end of said gas fipw channel, , ^ « ».!^»tl,r«Mnh 
said cathode-Side s'paratorm mberfurth rpompris s: an inlet-side through hoi and an outlet-side through 
hole for fuel gas communicating with said inlet-sid and outlet-side through holes for fuel gas of said anod -sid 
55 . . separatormembenand an inl t-side connection groov and an utiet-side connection groove for conn ct^^^^^ 
• inl t-sid and outlet-side through hoi sforfuelgas f said cathode-side separator member wrth said fuel gas inlet- 
side manifold aperture and said fuel gas outlet-side manifold aperture, respectively, which are fomied n a cathode- 
side of the cathode-side separator member. 
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at least one of said two separator members has; on the backsid thereof, a cooling water flow channel 
communicating with said cooling water inlet-side' manifold aperture and said cooling water outlet-sid manifold 
aperture such that the cooling water flow channel is fonned between said two separator members, and 

said respective manifold apertures of said at least one separator communicate with said corresponding man- 
ifold apertures of each of said two separator members. 

6. The polymer electrolyte fuel cell in accordance with claim 5, 

wherein said at least one separator further comprises an oxidant gas inlet-side manifold aperture and an 
oxidant gas outlet-side manifold aperture, 

said two separator members further comprise an oxidant gas inlet-side manifold aperture and an oxidant 
gas outlet-side manifold aperture, 

said cathode-side separator member further comprises: a gas flow channel for supplying the oxidant gas to 
said cathode which Is fomied on said cathode-side; and an inlet-side through hole and an outlet-side through hole 
for oxidant gas penetrating the'cathode-side separator member which are fomied at an inlet-side end and an outlet- 
side end of said gas flow channel, 

said anode-side separator member further comprises: an inlet-side through hole and an outlet-side through 
hole for oxidant gas communicating with said inlet-side and outlet-side through holes for oxidant gas of said cath- 
ode-side separator member; and an inlet-side connection groove-and an outlet-side connection groove for con- 
necting said- inlet-side arid outlet-side through holes for oxidant gas of said anode-side separator member with 
said oxidant gas inlet-side manifold aperture and said oxidant gas outlet-side manifold aperture, respectively, which 
* are formed on said anbde-side, and .* - t • - • 

\ ' said respective oxidant gas rhanifold apertures of said at least one separator communicate with said corre- 
• sp'onding oxidant gas manifold apertures of each of said two Sep • : * ^ 

' ' ' ' ■ ' ^ ■< " f ■ 

7. 'Tho polymer electrolyte fuel cell in accordance with claim 4, ' • 

, whorein said membrane electrode assembly further connpri'ses a gasket covering an outer periphery of said 

anode and said cathode; and * ' ■ 

said gasket comprises a fuel gas inlet-side manifold apertui-e, a fuel gas outiet^side manifold aperture, an 
oxidant gas inlet-side manifold ^aperture, an oxidant gas outlet-side manifold aperture, a cooling water inlet-side 
. manifold aperture, and a cooling water outlet-side manifold aperture, said respective manifold apertures of said 
^ ^askeli commuriicating cbrrespohding manifold apertures of each of said two separator members. 

8; The polymer electrolyte fuel cell in accordance with claim 6, ' 

_ wherein said membrane electrode assembly further comprises a gasket covering an outer periphery of said 
'- anode and said cathode, and ■ ! * 

" said gasket comprises a fuel gas iniet-side manifold aperture, a fuel gas outlet-side manifold aperture, an 
;oxidant gas inlet-side manifoid aperture, an oxidant gas outlet-side manifold aperture,^ a cooling water inlet-side 
manifold aperture, and a cooling water outlet-side manifold aperture, said respective manifold apertures of said 
gasket communicating with said corresponding manifold apertures of each of said two separator members. 

). A conductive separator for a polymer electrolyte fuel cell, comprising: a fuel gas inlet-side manifold aperture; a 
fuel gas outlet-^side manifold aperture; an oxidant gas Inlet-side manifold aperture; an oxidant gas outlet-side man- 
ifold aperture; a gas flow channel for fuel gas fomied on an anode-side of the separator; a gas flow channel for 
oxidant gas formed on a cathode-side of the separator; an inlet-side through hole and an outlet-side through hole 
for fuel gas penetrating the separator which are formed at an inlet-side ^nd and an outlet-side end of said gas flow 
channel for fuel gas; an inlet-side through hole and an outlet-side through hole for oxidant gas penetrating the 
separator which are fomned at' an inlet-side- end* and an^o'utlet-side end of said gas flow channel for oxidant gas; 
an inlet-side connection groove and an outlet-side connection groove for connecting said inlet-side and outlet-side 
through holes fdr oxidant gas with said oxidant gas inlet-side manifold aperture and said oxidant gas outlet-side 
manifold aperture, respectively, which are formed on said anode-side; and an inlet-side connection groove and an 
outlet-side connection groove for connecting said inlet-side and outlet-side through holes for fuel gas with said 
fuel gas inlet-side manifold aperture and said fuel gas outlet-side manifold aperture, respectively, whteh are formed 
on said cathod -side. 

0. A conductiv separator for a polymer electrolyte fuel cell, comprising a combination of two separator members 
consisting of an anode-side s parator member and a cathode-sid separator memb r, ach separator m mber 
comprising a fuel gas inlet-side manifold ap rture, a fuel gas outlet-side manifold aperture, an oxidant gas inlet- 
side manifold aperture, an oxidant gas outlet-side manifold aperture, a cooling water inlet-side manifold aperture, 
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and a cooling water outlet-side manifold aperture, said two separator members, being combined in such a manner 
ttiat their backsides are in contact with ach other. . ■ • . ^ 

wherein said anode-side separator mennber further comprises: a gas flow channel for fuel gasfomned on an 
anode-side of the anode-side separator member; an inlet-side through hole and an outlet-side through hole for 
5 fuel gas penetrating the anode-side separator member which are fomied at an inlet-side end and an outlet-sid 

end of said gas flow channel for fuel gas; and an inlet-side connection groove and an outlet-side connection groove 
forconnectingsaidinlet-sideandoutlet-sidethroughholesforfuelgaswith.saidfuelgasinlet-sidemanifoldaperture 

and said fuel gas outlet-side manifold aperture, respectively, which are fomied on the backside of the anode-side 

separator member, .", » , j o 

10 said cathode-side separator member further comprises: a gas flow channel for oxidant gas fomned on a 

cathode-side of the cathode-side separator member; an inlet-side through hole and an outlet-side through hole 
for oxidant gas penetrating the cathode-side separator member which are formed at an inlet-side end and an outlet- 
• side end of said gas flow channel for oxidant gas; and an inlet-side connection groove and an outlet-side connection 
groove for connecting said inlet-side and outlet-side through holes for oxidant gas with said oxidant gas inlet-side 
75 manifold aperture and said oxidant gas outlet-side manifold aperture, respectively, which are fomied on the back- 

side of the cathode-side separator member, and u , 

at least one of said two separator members has, on the backside thereof, a cooling water flow channel 
communicating with said cooling water Inlet-side manifold aperture and said cooling water outlet-side manifold 
aperture such that the cooling water flow channel is. fqrrned b.etween said two separator members. 

1 1 A conductive separator for a polymer electrolyte fuel ceii, comprising a combination of two separator members 
- consisting of an anode-side separator, member and a cathode-side separator member, each separator member 
comprising a fuel gas inlet-side manifold aperture, a fuel gas outlet-side manifold aperture, ,an oxidant gas inlet- 
side manifold aperture, an oxidant gas outlet-side manifold aperture, a cooling water inlet-side manifold aperture, 
25 and a cooling water outlet-side manifold aperture, said two separator members being combined in such a manner 

that their backsides are in contact -with each .other, 1- ; .m. ; . 

wherein said anode-side separator member further comprises: a gas flow channel for f usl gas fomied on an 
anode-side of the anode^ide separator member; andan inlet-side through hole and an.out|et-side through hoi 
fortuel gas penetrating the.anode-si.de separator menr^ber which are,formed at ari inlet-side end and an outlet- 

30 . . Side end of said gas flow channel for Juel gas,, e:;. r .r.; ,} v • / . " • ■ - • 

said cathode-Side separator mpmbei;,further.conriprises:..a "gas^flow ch^^!nel.for,p^idant gas fomied on a 
cathode-side of the cathode-side separator member; and an inlet-side through hole and an outlet-side through 
hole for oxidant gas penetrating the cathode-side sep^atprme.nrtberwhich,are.ipmried,^t anjnlet^side, end.and an 
outlet-side end of said gas f low channekfor oxidant gas, ,i i .,, . :^ u u 

35 said anode-side separator member further comprises: an inlet-side through hole andean oirtlet-side through 

hole for oxidant gas communicating with said ,inlet-side and:Outlet-si.de through holes.for oxidant gas of said cath- 
■ ode-side separator member: and an inlet-side connection gropv&,and.an outlet.side ,conn?^^^ 

necting said inlet-side and outlet-side through holes ,for oxidant gas.,of. s,aid anode^ide separator member with 
said oxidant gas inlet-side manifold aperture and said oxidant gas outlet-side mariifold,aperture, respectively, which 

40 are fonned on said anode-side, .• , 

saidcathode-side separator memberfiirther comprises: a^i inlet-sidethrough holeand an ouUet-sjde through 
hole for fuel gas communicating with said.inlet-slde and-outlet^sKle through holes.for. fuel gas of said anode-side 
separator member; and an Inlet-side .connection grooye and aaoutlet-side connection groove for connecting said 
inlet-side and outlet-side through t)oles for fuel gasof.salid cathoderslde separator member with said fuel gas inlet- 

45 side manifold apertureand said fuel, gas. outlet-side .manifold. apert.urfi,, respectively, which are formed on said 

cathode-side, and , .. •> • c i. -> ■■■ ■" ■"■ ■ i"- " ■: ' ■ •■' ' > ",. . .. u „i 
at least one of said two separatorinembers.iiaS)„on the .backside thereof, a cooling water flow channel 
communicating.with said cooling water inlet-side njanifpjd aperture. and.s^id x;ooling water outlet-side manifold 
aperture such-^liat the cooling wat^r flow chpnnel is-Jjimied betwegn..s^id.tyyp separator menibers. 
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